Introduction
Microfinance institutions (MFIs) have developed rapidly during the last decade on the promise of reaching a double bottom line: "in addition to a financial objective, they also have a developmental or social objective" (Copestake, 2007) . Next to these two traditional bottom lines, some microfinance donors and experts have now included a third objective related to the environment (FMO, 2008; GreenMicrofinance, 2007; Hall, et al, 2008; Rippey, 2009; Schuite & Pater, 2008; Van Elteren, 2007) .
While environmental goals are traditionally pursued by businesses as part of their Corporate Social Responsibility (CSR) strategy (Carroll, 2008) , the transposition to microfinance is more recent. To reach this goal, some microfinance institutions have started to adopt new strategies such as the design of financial products to promote environmentally-friendly activities and technologies, the organization of campaigns promoting pro-environmental behaviors, or the screening of loan applications along environmental criteria. One of the most famous cases is Grameen Shakti, which has brought solar energy to hundreds of thousands of households in rural Bangladesh through microcredit (Komatsu et al., 2011) . Another example is that of Génesis, in Guatemala, which has disbursed 4,000 microcredits with subsidized rates in early 2012 to support small coffee and cocoa farmers using environmentally-friendly production techniques, such as organic fertilizers, soil conservation, and agroforestry.
Even though there is an increased environmental awareness in the microfinance sector (Anderson & Locker, 2002) , there is no empirical evidence yet on the characteristics of 'green' MFIs, the institutions performing best in the environmental bottom line. In their discourse, promoters of 'green microfinance' do not specify whether the triple bottom line approach concerns all types of MFIs. Yet, the microfinance sector encompasses a great variety of institutions, in terms of size, status, maturity, performance, or mission.
For the first time, this paper seeks to identify the characteristics of MFIs involved in environmental management. More specifically, we assess the relationships between MFIs' environmental performance and their size, financial performance, age, and legal status. We opted to focus on these variables because they are identified as determining factors of environmental performance in the literature on Corporate Social Responsibility and corporate environmental performance (Elsayed & Paton, 2007; Orlitzky, 2001; Stanwick & Stanwick, 1998) . Furthermore, their relationship to environmental performance is a main concern for both practitioners and researchers in the microfinance sector (as revealed by an inductive qualitative pre-study and by an extended literature review). In particular, the literature on green microfinance often emphasizes that developing environmental programs may be costly and challenging at the technical and operational level for microfinance institutions (Araya & Christen, 2002; Coulson & Dixon, 1995; Wenner, 2002) . One could thus assume that only the more 'solid' MFIs (the larger, more profitable, mature, regulated institutions) would be in a position to manage their environmental bottom line. This paper looks at this assumption by assessing how MFIs' environmental performance relates to their size, financial performance, age, and legal status. Identifying the characteristics of MFIs active in environmental management will help understand what are the drivers or barriers to environmental performance in the microfinance sector. It will also help donors and technical assistance providers identify where to orient their technical and financial support for the promotion of a triple bottom line approach.
Today, MFIs engage in environmental management through different strategies: defining an environmental policy paper, setting objectives to reduce their internal energy and paper consumption, adopting environmental criteria to screen loan applications, offering microcredit to promote clean energies and activities, training clients on environmentally-friendly practices, etc. A specific methodology has been developed by Allet (2012a) to assess the environmental performance of MFIs along this variety of strategies: the Microfinance Environmental Performance Index (MEPI). Building on a review of existing environmental measures in the literature, this index is based on management performance indicators that have been adapted to the specificities of the microfinance sector. It assesses MFIs' environmental performance along five dimensions: (1) Environmental Policy;
(2) Ecological Footprint; (3) Environmental Risk Management; (4) Green Microcredit; and (5) Environmental Non-financial Services. We decided to apply this methodology for the first time to a sample of 160 MFIs worldwide.
Our key findings show that larger MFIs and MFIs registered as banks tend to perform better in environmental policy and environmental risk assessment, which are two strategies of environmental management that enable to respond to donors' and investors' expectations. More mature MFIs tend to have a better environmental performance, in particular in more positive and innovative strategies of environmental management, such as the provision of green microcredit and environmental nonfinancial services. On the other hand, prior financial performance is not significantly related to environmental performance, suggesting that 'green' MFIs are not more or less profitable than other microfinance institutions.
The rest of the article is structured as follows. Section 2 describes our theoretical framework and the hypotheses to be tested. Section 3 presents the database, descriptive statistics, and econometric analysis used. Section 4 displays the empirical results, while the final section deals with specific recommendations and final conclusions.
Theoretical framework and hypotheses on green MFIs' characteristics
Factors that can potentially influence the environmental performance of MFIs are numerous. One may think for instance of the structure of the local market (high competitiveness leading to a need for differentiation) (GreenMicrofinance, 2007; Hall, et al., 2008) , the presence of an environmental champion within the institution (D'Amato & Roome, 2009; Hemingway & Maclagan, 2004; Logsdon & Yuthas, 1997; Rok, 2009) , the influence of peer organizations (mimetic isomorphism) (DiMaggi & Powell, 1983; López Rodriguez, 2009) , the international origin of the institution or its managers (Cole et al, 2008) , location in areas particularly prone to environmental degradation (Jones, 1991) , the relative weight of donors and investors in the funding structure (Céspedes et al., 2003; Williamson et al., 2006) , etc. All these variables would be worth investigating further. However, within the frame of this paper, we decided to focus, in a first step, on the factors that are the most at the heart of researchers and practitioners' concerns today.
These concerns were identified from an extensive review of the environmental performance literature as well as from a qualitative study conducted by one of the authors for previous research work (Allet, 2012b) . Results from the study suggested that several MFIs' managers were reluctant to engage in environmental management because they considered that their institution was too small and thus did not have the (financial, human, operational) capacity to launch this type of program. Others mentioned that they were still struggling for financial sustainability and that going green would imply financial trade-offs that they could not afford. Some MFIs' managers mentioned that they would not go green because their institution was too young and had other priorities to handle. Finally, other interviewed managers stated that environmental management was not part of their mission since they were not
MFIs registered as NGOs.
Interestingly, these concerns stemming from the field find a clear echo in the literature on environmental performance. To define our hypothesis, we build mostly on theories and arguments from the literature on business environmental performance, which makes clear links between size, financial performance, age, and environmental performance. We also base our reflection more broadly on the literature on Corporate Social Responsibility (CSR). This literature is interesting since many actors tend to regard CSR as including both social and environmental performance (Willums, 1999) .
Recent research reviews indeed suggest that CSR is often equated with community involvement, philanthropic donations, good corporate governance, implementation of 'green' policies, and a wide variety of other organizational actions (Crane et al., 2008) . In a content analysis of CSR definitions, Dahlsrud (2008) find that the environmental dimension is explicitly mentioned in 59% of the cases, and even more systematically for more recent definitions. The assumption that environmental responsibility is an integral element of CSR is not very controversial today (Orlizky et al., 2011) and most CSR studies indeed measure corporate social performance through indicators, such as the Fortune Corporate Reputation Index, that include an environmental component (Moore, 2001; Waddock & Graves, 1997) . Finally, to define our hypothesis, we looked at the literature on microfinance social performance as well. More specifically, we focus on studies where the environmental dimension is included in the measure of social performance, as it is the case for studies based on Social Performance Indicators tools (Bédécarrats et al, 2011) , making it relevant to draw parallels with our more specific topic of research.
This section provides an overview of assumptions and findings from the literature and presents the hypotheses related to size, financial performance, age, and legal status that we defined for this study.
Size of the institution
Building on the literature, there could be various reasons why size would have an influence on MFIs' environmental performance. More specifically, academic papers often assume that larger firms are more likely to perform better environmentally. They emphasize several explanations for a positive relationship between environmental performance and size: reputation risk, access to resources, and scale economies.
First, many authors assume that larger firms are more likely to engage in CSR or in environmental management because they tend to be more visible and attract more attention from various stakeholder groups (Arora & Cason, 1996; Chen & Metcalf, 1980; Erlandsson & Tillman, 2009; Orlitzky, 2001; Stanwick & Stanwick, 1998) . This is also the argument stressed by Scholtens & Dam (2007) In addition to reputation effects, various authors argue that larger companies may have a better CSR performance because they have access to greater slack resources (be they financial or human), whereas smaller firms would be constrained by fewer or inadequate resources (Erlandsson & Tillman, 2009; Udayasankar, 2008) . In particular, CSR performance often implies meeting a host of CSR reporting formalities, and large institutions with specialized staff and more developed administrative structures may be in a better position to address these issues (Fassin, 2008) .
Furthermore, in a study on the determinants of SMEs' environmental performance, Lefebvre et al (2003) assume that larger SMEs would be more likely to have a higher environmental performance because they can benefit from scale economies in their effort to go green. This potential explanation is also mentioned in other studies from the CSR literature (Elsayed & Paton, 2007; Orlitzky, 2001 ).
Because they have a higher scale of operations, larger firms may be in a better position to effectively re-allocate resources for CSR initiatives and gain from scale economies (Udayasankar, 2008) . For instance, when developing a new (green) product, larger firms can benefit from scale economies in the Research & Development phase (feasibility study, product design and testing) and in the advertizing phase (Acs & Audretsch, 1987) .
Some authors argue that small firms would also have some reasons to perform well in CSR. Udayasankar (2008) emphasizes that small firms may find an interest in engaging in CSR initiatives as a differentiation strategy. For him, the relationship between size and corporate social performance could follow a U-shape, with medium-sized firms being less likely to engage in CSR (Udayasankar, 2008) . According to Aragón-Correa et al. (2008) , small firms would also have the advantage of being more flexible and more innovative.
However, most empirical studies have found that larger organizations are more likely to adopt proactive CSR or environmental practices, confirming the most-often mentioned hypothesis (Aragón-Correa et al., 2008; Arora & Cason, 1996; Buysse & Verbeke, 2003; Céspedes-Lorente et al., 2003; Stanwick & Stanwick, 1998) . In the microfinance sector, Bédécarrats et al. (2011) identified that social performance increases with MFIs' size.
The same set of assumptions related to size and environmental performance could hold for the microfinance sector. Indeed, larger MFIs are more under the scrutiny of international stakeholders, making them more likely to go green. They usually have an easier access to resources and can reach scale economies more easily. Their cost to benefit ratio of going green would thus be lower than that of smaller MFIs, making them more likely to invest in environmental management.
If the reputation risk is the stronger driver, one would assume that larger MFIs are more likely to engage in the development of an environmental policy or in environmental risk management. These approaches are more visible to investors and donors, easy to communicate about, and they constitute a way for the MFI to protect itself from harmful impacts, without requiring too much effort. If scale economies are the stronger driver, one would assume that larger MFIs are more likely to engage in the provision of green microcredit to promote environmentally-friendly activities and technologies.
Developing a new financial product entails important fixed upfront costs in research and development (Araya & Christen, 2004; Coulson & Dixon, 1995; Wenner, 2002 ) and may therefore not bring a clear return on investment for smaller microfinance institutions.
Building on the literature, we thus defined our first hypothesis as follows:
H1. Larger MFIs are likely to have a better environmental performance.
Financial performance
In addition to size, one of the most-often studied relationships in the literature is that of corporate social or environmental performance with financial performance. The hypothesis that is usually privileged in the literature is that of a positive association between corporate social/environmental performance and prior financial performance, along the slack resource theory developed by Waddock & Graves (1997) . Waddock & Graves (1997, p.306) indeed assume that "better financial performance potentially results in the availability of slack (financial and other) resources that provide the opportunity for companies to invest in social performance domains." For them, firms that are in financial trouble may have little availability to make discretionary investments in social and environmental initiatives.
Elijido-Ten (2007) and Husillos & Alvarez-Gil (2008) also suggest that organizations with a low profitability will primarily focus on the economic demand pushed forwards by their stakeholders and lack the financial capacity to undertake costly social and environmental programs. A better financial performance could thus be a predictor of better environmental performance.
Yet, results of empirical studies are broadly inconsistent, which may be due to CSR measurement, sample selection or other methodological issues (Al Tuwaijri et al, 2004; Elsayed & Paton, 2007; Russo & Fouts, 1997; Stanwick & Stanwick, 1998) . Some studies find no correlation between profitability and corporate environmental performance (Elijido-Ten, 2007; Henriques & Sadorsky, 1996) , while others reveal a significant positive relation between environmental performance and financial performance (Al Tuwaijri et al, 2004; Russo & Fouts, 1997) or between corporate social performance and financial performance (Stanwick & Stanwick, 1998; Waddock & Graves, 1997) . The most comprehensive survey of evidence has been done by Orlitzky (2001) in a meta-analysis with a total sample size of over 15,000 observations. His key findings show that CSR and, to some extent, environmental responsibility are positively related to financial performance, even after controlling for firms' size.
Even if empirical results are ambiguous, one could assume that a better financial performance could also be a predictor of better environmental performance in the microfinance sector. Indeed, developing green microfinance programs implies some costs and investments for the MFI (Araya & Christen, 2004; Coulson & Dixon, 1995; Wenner, 2002) 
Maturity of the institution
In addition to size and financial performance, the maturity of an institution could also influence its environmental performance. One could indeed assume that, as an institution grows and becomes more mature, it becomes more visible, has better management capacities and resources, and tends to institutionalize its management processes, making it more likely to engage and perform better in environmental management.
The literature on organizational life cycles provides an interesting framework to understand how maturity could influence corporate environmental performance. Organizational life cycle models "claim that all firms pass through predictable stages of growth and that their strategies, structures, and activities correspond to their stage of development" (Gray & Ariss, 1985, p.710 (Elsayed & Paton, 2007; Gray & Ariss, 1985; Jawahar & McLaughlin, 2001; Quinn & Cameron, 1983) .
Several authors emphasize that innovation may be greater in companies that are in the start-up stage, since they need to create a market "niche" for themselves (Gray & Ariss, 1985; Quinn & Cameron, 1983) . Elsayed & Paton (2007) suggest that companies in their initial growth stage could indeed be more likely to engage in environmental management because they seek "to achieve differentiation in the market by exhibiting a unique ethical behaviour to be used as a competitive edge over their rivals" (Elsayed & Paton, 2007, p.399) . However, other authors argue that companies in their start-up stage are primarily concerned with survival (Lippitt & Schmidt, 1967) . According to Jawahar & McLaughlin (2001) , young companies thus focus primarily on shareholders, creditors and customers' expectations and tend to ignore other stakeholder groups such as environmental groups.
In the rapid growth stage, most authors agree that companies tend to focus on short-term performance and dismiss environmental initiatives and stakeholders (Elsayed & Paton, 2007; Jawahar & McLaughlin, 2001 ). On the other hand, the literature suggests that, when they reach a maturity stage, companies are more likely to be proactive in environmental management, because they have more slack resources that provide opportunities for investing in social and environmental domains and because they are more visible and need to accommodate environmental stakeholders' expectations (Elsayed & Paton, 2007; Jawahar & McLaughlin, 2001 ).
The influence of maturity on corporate social or environmental performance has however been little empirically explored by the CSR literature. A reason may be because there is no simple, easily accessible variable to assess the level of maturity of an organization. One proxy could be the age of the organization. This proxy is relevant in the sense that young organizations are not likely to be mature. However, it is also limited because older organizations do not systematically reach maturity stages. One could also think that size, along with age, could be a proxy for maturity, since young organizations usually start small and may gain maturity as they grow. Nevertheless, here again, the link is far from being systematic (one can find very large organizations that are far from having mature management processes). In the absence of better proxy, and acknowledging its limit, age however remains the most practical variable to be used to assess maturity level. The few studies that have used age as a proxy for maturity have found mixed results: while Moore (2001) identifies a positive relation between age and social performance in the UK supermarket industry, Cochran & Wood (1984) find a highly significant negative correlation between age of corporate assets and social performance ranking in their sample of 39 manufacture firms. One reason they mentioned for this negative result was that older firms may be less flexible and responsive in adapting to social change than younger firms.
In the microfinance sector, Bédécarrats et al (2011, p.13) identify that social performance (SP) increases with age. According to them, this positive relationship can be explained by the formalization of processes as the MFI grows: "At the beginning, MFIs rely on a small and committed team and flexible processes. Therefore most of the practices related to social mission remain informal and are not taken into account by SP assessments, which evaluate institutionalized processes. Nevertheless, as they grow, institutions tend to manage only what they can measure and systematize. MFIs wanting to pursue initial objectives of poverty reduction or development ultimately formalize their practices."
In line with Elsayed & Paton (2007) , one could assume, on the one hand, that MFIs in their start-up stage may be likely to engage in green microfinance as a differentiation strategy. As the microfinance sector has significantly expanded in the past decades, in many countries, newcomers face tough competition on the local market and need to adopt strategies to stand out from competitors. Green microfinance could be one of these strategies. However, pressures on MFIs to reach financial objectives are very high in the sector, making us assume that young microfinance institutions are more likely to primarily focus on their short-term performance objectives and postpone the management of environmental issues for later stages. Furthermore, financial costs and technical complexity are often perceived as significant barriers to MFIs' engagement in environmental management. One could then assume that mature MFIs, because they have reached a growth stage where they are more visible and have more slack resources (Elsayed & Paton, 2007; Jawahar & McLaughlin, 2001 ) or because they have developed more formal processes (Bédécarrats et al, 2011) , would be likely to perform better in environmental management. Therefore, we defined our third hypothesis as follows:
H3. Mature MFIs are likely to have a better environmental performance.

Legal status
Finally, if we want to assess whether the environmental bottom line only concerns certain types of MFIs, we need to consider the influence of MFIs' legal status as well. Among the four legal status widely used to categorize MFIs (banks, non-bank financial institutions, cooperatives, non-government organisations), two of them in particular could be related to a better environmental performance: the bank status, because of its higher exposure to environmental liability, and the NGO status, because of its positive relation with an integrated approach of microfinance.
In the past two decades, many governments have introduced laws on the environmental liability of financial institutions (Boyer & Laffont, 1997; Coulson & Dixon, 1995; Thompson & Cowton, 2004) .
These laws affirm the responsibility of financial institutions for pollution damages caused by the activities that they finance and provide for fining or charging them with clean-up costs (UNEP-FI, 2007; Wenner, 2002) . As these laws have been defined for the traditional banking sector, which finances bigger (and potentially more harmful) projects, they apply directly to the MFIs that are registered as banks (and eventually non-bank financial institutions) but may not consider MFIs under other legal status, such as cooperatives or NGOs. Because they are under the scrutiny of environmental liability regulations, MFIs registered as banks could thus be likely to perform better in environmental management. In particular, they may tend to adopt measures to reduce their exposure to environmental risks through the adoption of an exclusion list and environmental screening criteria for instance. They may also be more likely to offer green microcredit products in order to improve the environmental performance of their portfolio.
While MFIs registered as banks may be more oriented towards environmental strategies enabling them to minimize their exposure to environmental risks, MFIs with a NGO status may be prone to develop more positive strategies aiming to promote environmentally-friendly activities, technologies, and practices. For FAO (2005) , MFIs that have a NGO status could be more sensitive to environmental issues than commercial banks. In particular, one could assume that they would be more likely to provide environmental non-financial services, such as training and awareness-raising on ecopractices. In the microfinance sector, some institutions have indeed opted for a 'Microfinance Plus' approach: in addition to their core financial business, they decided to provide their clients with other social services like literacy training, health services or business development services. In a study on 'Microfinance Plus', Lensink & Mersland (2009) Allet (2012a) . MEPI builds on the literature on corporate environmental performance and microfinance social performance (Azzone, et al., 1996; Doligez & Lapenu, 2006; Hashemi, 2007; Henri & Journeault, 2008; Ilinitch, et al., 1998; Jasch, 2000; Lapenu, et al., 2009) . It is composed of management performance indicators specifically adapted to the microfinance sector (See Annex 1).
The index is build along five dimensions that reflect the variety of strategies adopted by MFIs to go green: (1) Environmental Policy; (2) Ecological Footprint; (3) Environmental Risk Management; (4) Green Microcredit; and (5) Environmental Non-financial Services.
The Environmental Policy dimension refers to the existence of a formalized environmental strategy creating a favorable framework for the implementation of environmental programs. This formalization can be done through the inclusion of environmental statements in the official mission of the MFI, the adoption of a written policy document, the appointment of a person in charge of environmental issues and/or the implementation of an incentive system to encourage staff to achieve specific environmental objectives.
The Ecological Footprint dimension relates to all internal actions made by the MFI to reduce the direct environmental impact of its operational activities, such as conducting an environmental audit, setting up specific objectives to reduce energy consumption, carbon emissions, or waste releases, raising employees' awareness on good practices, and including environmental performance indicators in annual reports.
The Environmental Risks Assessment dimension refers to the effort made by the MFI to monitor all loans according to environmental criteria. This can be done through the use of an exclusion list, the use of specific toolkits to evaluate the environmental risks of clients' activities, the training of loan officers on environmental risk management, and the inclusion of tracking indicators into the MIS.
The Green Microcredit dimension relates to the provision of financial products that have been adapted in order to promote environmentally-friendly activities and technologies.
Finally, the Environmental Non-Financial Services dimension refers to the provision of non-financial services aiming to raise clients' awareness of environmental issues and good practices. This can be done through an environmental chart to be signed by clients, awareness-raising campaigns, promotion actions such as fairs, and specific trainings on environmentally-friendly practices.
The Microfinance Environmental Performance Index (MEPI) thus provides a good framework for analyzing MFIs' current level of environmental performance.
Data collection
In order to get first-hand data on the environmental performance of MFIs, we conducted a survey elaborated on the basis of MEPI. The survey was submitted to a sample of 426 MFIs from the MIX to 5 diamonds are the ones that provide lots of quality data on their financial, operational and social performance, backed up with rating and audit reports and regularly updated. Selecting MFIs with 4 and 5 diamonds was a guarantee to access quality data on the additional variables needed for our study.
Similar to Anderson and Locker (2002) , MFIs were contacted individually through email in March 2011.
Two reminders were sent in April 2011 to the ones that had not responded yet. The survey was to be filled in online. It was available in English, French and Spanish. In order to get a good response rate, an incentive was given to MFIs: they could choose to receive a free benchmark of their environmental performance at the end of the survey. By the end of April 2011, the survey had been answered by 165
MFIs. After clearing the database from questionnaires that could not be used (incomplete), we ended up with a total number of 160 surveys, equating to a response rate of 38%.
We then completed our database by collecting on the MIX additional data on respondent MFIs' characteristics: legal status, date of creation, number of active borrowers, number of rural clients, operational self-sufficiency, portfolio at risk at 30 days, average loan on GNI per capita, etc.
Sample representativeness
As detailed in The MIX Market (www.mixmarket.com) is a website that provides access to operational, financial and social performance information on more than 2,000 MFIs, covering 92 million borrowers globally. Being one of the most exhaustive databases of MFIs worldwide, the MIX Market is used as a source of data for many microfinance studies. However, the MIX data has limitations that need to be acknowledged. Indeed, the MIX only gathers data for institutions that consider themselves as MFIs and that expect a benefit from voluntary reporting to this database. The dataset is thus likely to under-represent smaller microfinance providers as well as other institutions providing financial services to low-income people, such as development banks, postal banks, rural banks, or savings and credit cooperatives. 
Characteristics of MEPI scores
For research purpose, we assessed MFIs' environmental performance by giving an equal score of four points to each of the five dimensions described in section 2, making a total MEPI score out of twenty.
We do not expect MFIs to score full points in every dimension of MEPI. Similar to the Social Performance Indicators (SPI) approach, results should rather reflect the MFI's self-defined mission and strategy (Doligez & Lapenu, 2006) .
A limit of our survey is that we rely only on MFIs' declarations, since we did not have the resources to go and visit each MFI and check actual practices. The risk could be that some MFIs overestimated their level of environmental performance ('greenwashing discourse'). In order to avoid this bias, we included control questions 5 in the survey and adjusted in the database some of the answers provided by MFIs in order to make them consistent with answers to control questions. 6 Yet, respondents'
4 In order to test if our sample was statistically different from that of the MIX, it would have been interesting to conduct some probit tests and eventually correct for selection bias through Heckman's method. Unfortunately, the 2009 MFI Benchmarks MIX data only presents mean indicators and does not provide the whole database, which prevented us from conducting a Heckman correction. 5 For instance, if an MFI stated that it had an environmental policy, we asked for the year when the policy was adopted. If an MFI declared that it was offering green microcredit for clean energy technologies, we asked what the type of technology promoted was and how many loans they had disbursed in the past year. The detailed list of control questions can be found in the appendix section of Chapter 1. 6 We also reviewed the MFIs websites and annual reports to check for the information provided. However, these sources are quite limited since most MFIs do not communicate yet on their environmental management practices.
tendency to overestimate their performance may have been limited, since the overall MEPI scores for our sample remain low.
On average, MFIs only reach a total MEPI score of 4.14 points out of twenty (see Annex 2). Out of 160 
Data analysis for global MEPI scores
We conducted different types of statistical and econometric analysis, starting with Pearson correlation tests for all our variables. As none of our independent variable is strongly significantly correlated one with the other 7 (see Annex 5), we thus proceeded to OLS regression analysis where the global MEPI score was the dependent variable.
We included the following explanatory variables to test our different hypotheses: number of active borrowers (for size), Operational Self-Sufficiency 8 (for prior financial performance), age (for maturity), and legal status. An important concern was the risk of endogeneity of the financial performance variable. Indeed, there could be a risk of reversed causality, since better environmental management can potentially lead to higher financial performance if it enables the MFI to reduce inefficiency costs (e.g. thanks to energy savings), attract cheaper funding (e.g. Socially Responsible Investors), develop new markets (e.g. through energy lending), etc. It could also impact negatively the MFI's financial performance if environmental management leads to increased costs and reduced productivity. In order to mitigate the risk of endogeneity, we thus decided to lag our financial performance variable, taking OSS data from 2010, while environmental performance data is from 2011 (5-month lag). It is indeed more complicated to assume that actual environmental performance can determine previous financial performance. Unfortunately, we were not able to find any instrumental variable that could be used to control for endogeneity. However, since most MFIs have engaged in environmental management only recently and since most of them do so in a pilot way, the probability that their environmental performance has impacted their financial bottom line is still low. 7 Correlations do not exceed 0.8, the level at which collinearity problems appear (Kennedy, 2008) .
8 Operational Self-Sufficiency is widely used as a proxy for financial performance in the microfinance sector (Cull et al., 2007;  Lensink & Mersland, 2009; Mersland & Strom, 2010) . 9 We also checked the error term and found no autocorrelation or heteroskedaticity, which could have reflected a problem of endogeneity (cf Section 3.5).
In addition to our explanatory variables, we also included various control variables in our regression:
region, international origin, percentage of rural clients, average loan size on GNI per capita, provision of non-financial services, and portfolio at risk at 30 days (PAR30). These control variables were included in our model because we assumed that they could have some influence on MFIs' environmental performance.
-REGION: MFIs could engage in environmental management in a mimetic trend if they are located in regions where other stakeholders and MFIs are implementing environmental programs, in line with the mimetic isomorphism theory (DiMaggio & Powell, 1983 ).
-INTERNATIONAL ORIGIN: The assumption here is that firms with a foreign origin (OECD countries) may apply more performing environmental management systems because they comply with the standards of the home country, which tend to have more stringent environmental regulations when they come from OECD countries (similar to the results of Cole et al, 2008) . MFIs with an international origin may apply standards from the country of origin of the founders, and therefore have a higher MEPI score.
-RURAL CLIENTS: Environmental degradation exists in urban and peri-urban areas, but it is often more visible in rural areas, where farmers are particularly affected by chemical pollution and soil degradation (Nishat, 2004) . As MFIs tend to be more sensitive to one or two specific environmental issues that are closest to their
daily concerns (what Jones, 1991, identifies as the moral intensity of an issue), MFIs that are more active in rural areas may be more likely to engage in environmental management.
-AVERAGE LOAN SIZE ON GNI PER CAPITA: MFIs with larger average loan size may feel more exposed to credit risks linked to environmental risks, and therefore engage in environmental management.
-NON-FINANCIAL SERVICES: MFIs with an integrated approach may be more likely to engage in environmental management, as emphasized in Allet (2012b) . The dummy "provision of non-financial services" is used as a proxy for MFIs' positioning between a minimalist and an integrated approach.
-PAR30: MFIs that face portfolio problems have other priorities to manage than their environmental impact.
One could thus assume that only MFIs with a stable, good portfolio will be likely to develop new products and services linked to the environment.
Our regression was thus defined as follows:
MEPIi = αi + β1 x SIZEi + β2 x OSSi + β3 x AGEi + β4 x STATUSi + β5 x REGIONi + β6 x INT'Li + β7 x RURALi + β8 x AVERGLOANi + β9 x NONFINSERVi + β10 x PAR30i + εi
where SIZE is the number of active borrowers; OSS is the prior operational self-sufficiency ratio of the MFI (for 2010, while MEPI scores were computed in 2011); AGE is the number of years of existence of the MFI; STATUS is the legal status of the MFI (bank, cooperative, non-bank financial institution, nongovernment organization); REGION is the region (Asia, Sub-Saharan Africa, Eastern Europe and Central Asia, Latin America, or Middle-East and North Africa); INT'L is a dummy related to the international origin of the MFI; RURAL is the percentage of active clients in rural area; AVERGLOAN is the average loan size divided by the GNI per capita; NONFINSERV is a dummy related to the offer of non-financial services by the MFI; and PAR30 is the portfolio at risk at 30 days. Following Rys & Vaneecloo (2005) , for the STATUS and REGION dummies, we kept as a reference the category that was the most frequent in our sample, respectively NGOs and Latin America.
10; 11
10 We also tested a regression where we controlled for country-level environmental performance. In this perspective, we used the Environmental Performance Index (EPI) developed by Yale researchers and largely used by international organisations such as the UNDP (in its Human Development Index) and the G20. This index ranks countries on performance indicators gauging
In the following section, we present our results when all explanatory and control variables are included in the regression. We tested different models and found that our results overall remained robust when removing our control variables.
After running our regression, we furthermore conducted several tests to check the validity of our results (Gujarati, 2004) . We computed the Variance Inflation Factors (VIF) for each of our explanatory variable and were able to confirm the absence of perfect multicollinearity since the VIF were all below 2. Furthermore, we conducted a Durbin-Watson test that is very close to 2 (it amounted to 2.083) and therefore shows the absence of residual autocorrelation. We also checked that the mean value of the error term is equal to zero, which validates another of the assumptions under which the OLS model holds. Finally, we verified that our residual term follows a normal distribution by drawing a Q-Q plot graph and conducting a Shapiro-Wilk normality test which turned out significant.
Data analysis for disaggregated MEPI dimensions
In their study on SMEs' environmental performance, Lefebvre et al (2003, p.263) For each MEPI dimension, the values of the dependent variable only range from 0 to 4, making an OLS model not appropriate. We therefore opted for ordinal models, starting with ordinal logit analysis.
However, the tests of parallel lines were always significant, pointing that the model was not adequate.
One explanation could be that our data is concentrated towards low values for our dependent variables (as indicated in section 3.4). We then opted for negative log-log regressions, which are supposed to be most adapted to data with a high probability of low scores. However, here again, the tests of parallel lines turned out significant, stressing that the model was not adapted. Similar to Scholtens & Dam (2007) , we therefore decided to conduct t-tests for equality of means in order to identify which are the groups whose environmental performance scores are significantly different for each of the five MEPI dimensions.
government policies on environmental public health and ecosystem vitality. This variable however was not significantly related to MEPI scores and was not contributing to the explanatory power of our model. We thus decided to remove it. 11 It could have been interesting to also include Social Performance Indicators (SPI) scores as a control variable. One could indeed assume that MFIs with a high social performance (as it is measured by the SPI) would be likely to have a higher environmental performance. However, it was not possible to include such control variable since, after coordinating with CERISE, we identified that only 24 MFIs from our sample of 160 had conducted an SPI assessment in 2010.
Findings
This section presents the results obtained for each of our hypotheses. Tables 3 and 4 display the results of our tests for equality of means for the various disaggregated dimensions of environmental performance, while Table 5 present the results of our global OLS regression, with MEPI as the dependent variable.
Size
Results from our tests for equality of means reveal that larger MFIs perform better than smaller ones on some of the disaggregated dimensions of MEPI. Indeed, Table 3 shows a significant difference between small and large MFIs 12 for the Environmental Policy, Ecological Footprint, and the Environmental Risk Assessment dimensions. These results confirm the assumption that larger MFIs engage in environmental management, probably because they are more visible and have to take actions to respond to donors' and investors' expectations (Arora & Cason, 1996; Chen & Metcalf, 1980; Erlandsson & Tillman, 2009; Orlitzky, 2001; Stanwick & Stanwick, 1998) , in particular in terms of environmental risk management.
Yet, contrarily to what we expected, results show that larger MFIs are not more likely than smaller
MFIs to design and offer green microcredit, whereas they could benefit from clear scale economies in this area. Udayasankar (2008) suggests that smaller firms may decide to engage in CSR as a differentiation strategy. The same phenomenon could apply here: smaller MFIs may also decide to offer green microcredit as a niche strategy, which would then counterweight the scale economies effect and explain the absence of significant difference on this dimension.
As for the Environmental Non-financial Services dimension, Table 3 shows significant differences between medium-sized MFIs on the one hand, and small and large MFIs on the other hand. On this dimension, the relationship between size and environmental performance thus seems to follow the Ushape suggested by Udayasankar (2008) , with medium-sized MFIs performing less. Small MFIs may develop such 'Microfinance Plus' services as a differentiation strategy or because they are more innovative (Aragón-Correa et al, 2008) , while large MFIs may be in a position to offer non-financial services because they have more slack resources available (Waddock & Graves, 1997) .
Nevertheless, results from our OLS regression do not show any significant relationship between MFIs' size and their global environmental performance (Table 5) . We could thus assume that our hypothesis stating that larger MFIs are likely to have a better environmental performance is only partially confirmed for some specific dimensions of environmental performance.
12 The groups were defined along the MIX peer group definition: small MFIs are those with less than 10,000 active borrowers; medium MFIs are those with 10,000 to 30,000 active borrowers; and large MFIs are MFIs with more than 30,000 active borrowers. 
Financial performance
As illustrated in Table 3 , financial performance is not significantly correlated with MFIs' environmental performance for any of the disaggregated dimensions. Similar to Waddock & Graves (1997) , we had expected that MFIs with a better financial performance would have the resources to engage in environmental management, especially in the strategies that entail higher upfront costs, such as the Green Microcredit and Environmental Non-financial Services dimensions. However, our results did not confirm our second hypothesis: MFIs with a better financial performance overall do not appear to have a better environmental performance. The only exception is for the Environmental Risk Assessment dimension, where more profitable MFIs tend to perform better environmentally than less profitable MFIs (Table 3) . However, this is not the dimension which would entail the higher upfront costs for an MFI, since integrating environmental screening criteria within the MFI's procedures requires less financial investments than the research and development needed to design adapted green microcredit. Results from our OLS regression furthermore confirm this findings since financial performance does not appear as a significant explanatory variable for global MEPI (Table 5) .
One explanation for the overall absence of significant relationship between financial performance and environmental performance may be linked to a specificity of the microfinance sector. The CSR literature almost exclusively focuses on commercial sectors (mostly manufacture and trade), which rely on their own revenues and resources to set up social and environmental initiatives. The microfinance sector is quite different in that it is highly subsidized (Hudon & Traca, 2011) , with many MFIs still requiring subsidies to cover their costs and finance their loans (UNCDF, 2005) and around USD 1 billion of subsidies given by private and public donors per year over the last 20 years (CGAP, 2006) . We could therefore assume that proactive MFIs are able to mobilize funding from outside their institution in order to set up environmental management programs. If these MFIs can have access to financial support from donors, a low OSS would not be a limiting factor for going green.
Maturity
Our third hypothesis, stating that mature MFIs are likely to have a better environmental performance, is validated by results from our OLS regression: age indeed appears significantly and positively correlated to global MEPI score (Table 5 ). The positive relationship is particularly significant for the Green Microcredit and Environmental Non-financial Services dimensions, where more mature MFIs tend to perform better (Table 3 ). Contrarily to the Environmental Policy, Ecological Footprint or Environmental Risk Assessment dimensions where a high score may reflect a greater formalization of environmental management processes within the MFI, these two dimensions are evaluated along the concrete provision of environmental products or services by the MFI. As a consequence, the argument of Bédécarrats et al (2011) , stating that the positive relationship between social performance and age can be explained by the formalization of processes as the MFI grows, may not apply here regarding our results on environmental performance. We would rather suggest that our results are in line with Elsayed & Paton (2007) 's hypotheses on firm life cycles. During their rapid growth stage, MFIs would primarily focus on short-term performance and growth, therefore dismissing environmental initiatives.
When they reach a maturity stage, MFIs then have more available slack resources and more visibility, making them more likely to address environmental issues, in particular those implying high upfront costs (green microcredit and environmental non-financial services).
Legal status
Finally, our study shows several significant results related to MFIs' legal status. Results from our tests for equality of means first reveal that MFIs registered as banks have mean scores that are significantly higher than NGOs, NBFIs and cooperatives for the Environmental Policy and Environmental Risk Assessment dimensions (Table 3) . Results of our OLS regression confirm that MFIs registered as banks tend to perform better in terms of global environmental performance: Table 5 indeed shows a positive, significant relationship between banks and MEPI scores at the global level. These results thus validate our fourth hypothesis, according to which MFIs registered as banks may be more under the scrutiny of environmental regulations and therefore more likely to set up processes to limit their exposure to environmental risks, such as adopting an exclusion list or screening loans along environmental criteria. 
Reference variables for dummies: NGO (Legal status dummy), LAM (Region dummy).
Other significant variables
Besides the five hypotheses that we decided to test, our study reveals significant relationships between environmental performance and some other variables. (Flamos, 2010; Lecocq & Ambrosi, 2007) and where leaders such as Grameen Shakti, which provides microcredit for clean technologies (solar home systems, efficient cook stoves, biogas digesters), are paving the way (Barua, 2001; Islam, et al, 2006; Komatsu, et al, 2011) .
We furthermore identified that environmental non-financial services are particularly developed in MFIs active in rural areas (Annex 3). Environmental degradation exists in urban and peri-urban areas, but it is often more visible in rural areas, where farmers are particularly affected by soil degradation (Nishat, 2004) . We can thus assume that MFIs active in rural areas would be more aware of the importance of environmental degradation and in consequence more likely to develop specific services, such as training their farmer clients on agro-ecological practices.
Finally, we found that environmental risk assessment is a strategy that is more likely to be adopted by
MFIs with an international origin and by MFIs with higher average loan size (Annex 3). The former may decide to engage in such a strategy to comply with the standards of their home country, which tend to have more stringent environmental regulations when they come from OECD countries (Cole et al, 2008) . The latter may decide to screen loans along environmental criteria because, as they provide bigger loans, they may be exposed to greater environmental risks.
Robustness tests
To check whether our OLS results still hold when we modify the specification of the model, we conducted several robustness tests. We first run regressions to test the robustness of results related to size, by replacing our variable Number of Active Borrowers by the Gross Loan Portoflio (OLS 2) and Assets variables (OLS 3). To test for the robustness of results related to financial performance, we replaced the OSS variable by the Return on Assets (ROA) one (OLS 4). We furthermore ran a regression where we added AGE 2 as an explanatory variable to check whether the relation between MEPI and AGE is linear (OLS 5).
Aggregating indicators within a single index (as it is the case of MEPI) raise controversies related to the weighting of indicators, which may be perceived as arbitrary or biased. We therefore decided to run three more regressions to check the robustness of our results, where we replaced our dependent variable MEPI by three other computations of MEPI scores: "Minimalist MEPI" (OLS 6), "Defensive MEPI" (OLS 7), and "Positive MEPI" (OLS 8). For each of these new MEPI scores, indicators were differently weighted, according to the following rationales:
-"Minimalist MEPI": In the microfinance sector, some professionals consider that MFIs should have a minimalist approach, meaning that they should only focus on the provision of financial services (their core business) and that activities related to awareness-raising or social services should be devoted to other organizations (Bhatt & Tang, 2001) . Following this vision, MFIs' environmental engagement should only be related to the institution's internal footprint (e.g. consumption of energy or paper) and should not interfere with clients' practices in any way. To reflect this position, we thus doubled the weight given to Dimension 2 indicators (Ecological Footprint) and divided by two the weights given to Dimension 3 (Environmental Risk Management) and Dimension 5 (Non-financial Environmental Services).
-"Defensive MEPI": Some other microfinance professionals acknowledge that MFIs need to take into account environmental issues in order to protect themselves against environmental risks and minimize liability and reputation risks. They promote a more defensive or negative approach, similar to the first "green" investment funds in the traditional banking sector (UNEP-FI, 2007) . To reflect this position, we thus doubled the weight of Dimension 1 (Environmental Policy) and Dimension 3 (Environmental Risk Management) indicators.
-"Positive MEPI": Finally, other microfinance practitioners promote an integrated approach (Bhatt & Tang, 2001) The results from these robustness tests, displayed in 
Conclusion
This article sought to identify the characteristics of microfinance institutions active in environmental management. More particularly, we assessed whether the environmental bottom line only concerns larger, profitable, mature, and regulated MFIs. Our key findings first show that size is positively associated with environmental performance for some specific dimensions: larger MFIs indeed tend to perform better in environmental policy, ecological footprint, and environmental risk assessment.
Second, we find that financial performance is not significantly related to environmental performance in our sample, suggesting that MFIs willing to go 'green' might be able to secure external funding from donors. Third, we identify a positive relation between age and environmental performance, with more mature MFIs performing better globally. Finally, our results reveal that MFIs registered as banks are more likely to have a better environmental performance, in particular for the Environmental Policy and Environmental Risk Assessment dimensions.
When interpreting these results in the light of the different strategies adopted by 'green' MFIs, we notice that larger MFIs, which are more visible and therefore subject to greater pressures from stakeholder groups, tend to opt for defensive strategies that will give a positive signal to their stakeholders, such as the adoption of an environmental policy, the use of an exclusion list, or the screening of loans along environmental criteria. These are also the strategies adopted by MFIs registered as banks. The latter are more under the scrutiny of environmental regulations and therefore tend to adopt strategies that will also give the right signal on their willingness to comply with regulatory requirements.
For more positive strategies, such as the provision of green microcredit or environmental non-financial services, we would have expected financial performance and size to be significant predictors of environmental performance. Indeed, these strategies imply higher upfront costs and may bring better return on investment to large MFIs benefiting from scale economies. However, our results did not show any significant relation with size and financial performance. We rather identified age as a determinant factor, with more mature MFIs being more likely to offer green microcredit and environmental non-financial services. This suggests that younger MFIs may not be in a position to develop such environmental products and services because they first have priorities in terms of growth and financial sustainability. On the other hand, in line with Elsayed & Paton (2007) 's framework, mature MFIs may have the slack resources to invest in these positive and more innovative strategies, not only in terms of financial resources, but also in terms of time, priority, and human resources. We furthermore identified that MFIs with a NGO status and MFIs active in rural areas are more likely to develop environmental non-financial services. These results suggest that social mission may be influent in the decision to go green through a 'Microfinance Plus' approach.
Building on our findings, donors willing to promote environmental management within MFIs could play a key role by providing the financial support that has already helped pioneer MFIs, whatever their financial performance is, to engage in green microfinance. Additionally, they would have a key role to play in supporting less mature MFIs, which lack the time and human resources to develop environmental management programs, through the provision of technical assistance. Beyond pressures to comply with basic environmental requirements, donors could thus play a more active role to support the development of adapted green microcredit and environmental non-financial services.
A limitation of this study is that we rely on cross-sectional data only. However, it is the first empirical paper dedicated to MFIs' environmental performance and therefore still provides useful insights to understand some of the drivers and barriers to MFI's involvement in environmental management.
Further research could focus on collecting additional information in order to constitute panel data, which would allow us to control for unobservable firm-specific effects and refine our analysis on the characteristics of 'green' MFIs. 
Annex
